In this article, we study the strong interaction of the vertexes Σ b N B and ΣcN D using the threepoint QCD sum rules under two different dirac structures. Considering the contributions of the vacuum condensates up to dimension 5 in the operation product expansion, the form factors of these vertexes are calculated. Then, we fit the form factors into analytical functions and extrapolate them into time-like regions, which giving the coupling constant. Our analysis indicates that the coupling constant for these two vertexes are GΣ b NB = 0.43 ± 0.01GeV −1 and GΣ c ND = 3.76 ± 0.05GeV −1 .
Introduction
From these processes, we can see that it is significant to know the values of the related strong coupling constants G Σ b N B and G ΣcN D which is essential to determine the modifications on the masses, decay constants and other parameters of the B and D mesons in nuclear medium. Up to now, only a few works on the strong coupling constants of the heavy baryons with the nucleon and heavy mesons have been reported [19, 20, 25, 26] .
On the other hand, QCD sum rules is one of the most powerful non-perturbative methods, which is also independent of model parameters. In recent years, numerous research articles have been reported about the precise determination of the strong form factors and coupling constants via QCDSR [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [44] [45] [46] . In this work, we use the QCDSR formalism to obtain the coupling constants of the strong The outline of this paper is as follows. In Sect.2, we study the strong vertexs Σ b N B and Σ c N D using the three-point QCDSR under two different dirac structures p /γ 5 and q /γ 5 . Besides of the perturbative contribution, we also consider the contributions of, GG and qqG at OPE side. In Sect.3, we present the numerical results and discussions, and Sect.4 is reserved for our conclusions.
2 QCD sum rules for Σ b NB and Σ c ND
The three-point correlation functions of these two vertices Σ b N B and Σ c N D can be written as:
Where τ is the time ordered product and J 
where C is the charge conjugation operator, and i, j and k are color indices.
According to the QCD sum rules, the three-point correlation function can be calculated in two different ways. In the first way, the calculation is carried out in hadron degrees of freedom, called the phenomenological side. Secondly, it is called OPE side which is calculated in quark degrees of freedom. Then, invoking the quark-hadron duality, we equate the phenomenological and OPE sides from which the QCD sum rules for the strong coupling form factors is attained.
The phenomenological side
We insert a complete set of intermediate hadronic states with the same quantum numbers as the
(0) into the correlation function Eq(1) to obtain the phenomenological representations. After isolating the ground-state contributions, the correlation function is written as:
Where h.r. stands for the contributions of higher resonances and continuum states. And the matrix elements appearing in the above equation can be parameterized as the following formulas:
Where λ N and λ Considering these parameters, Eq.(5) can be written as:
The OPE side
Now, we briefly outline the operator product expansion(OPE) for the three-point correlation Eq.(1).
Firstly, we contract the quark fields in the correlation with Wich's theorem.
Secondly, we replace the heavy and light quark propagators with the following full propagators [45] [46] [47] ,
Where m,n are the color indices, andis the uu and dd in Eq(13). After these above substitutions in Eq(11), we carry out Fourier transformation in D=4 dimensions using the following formulas:
Before the preformation of four-x and four-y integrals, the replacements x µ → i ∂ ∂pµ and y µ → −i ∂ ∂p ′ µ are carried out. After these processes, the integrals turn into Dirac delta functions which are used to simplify the four-integrals over k and t ′ . The following step is to perform the Feynman parametrization, after which the following function is used to carried out the remaining four-integral over t.
After further simplification, the three-point correlation in OPE side show the following Dirac structures:
Where each Π i denotes contributions coming from perturbative and nonperturbative parts. In general,
we expect that we can choose either dirac structure Π i (with i =1,2,3,4) of the correlations Π(p, p ′ , q)
to study the hadronic coupling constants. In our calculations, we observe that the structure p /γ 5 and q /γ 5 are the pertinent dirac structures.
After taking its imaginary parts of Π i , we get the spectral densities ρ i (s, s ′ , Q 2 ) of the corresponding Dirac structure. Using dispersion relations, each Π i can be written as:
Where s = p 2 , s ′ = p ′2 and Q 2 = −q 2 . As examples, we give the perturbative and nonperturbative parts of the spectral densities for the two Dirac structures p /γ 5 and q /γ 5
Where Θ denotes the unit-step function, and
are defined as:
The strong coupling constant
We perform a double Borel transformation [48] to the physiological as well as the OPE sides. Then, we equate these two sides, invoking the quark-hadron duality from which the sum rule is obtained.
As an example, the form factors for the structure p /γ 5 is:
Where M 1 and M 2 are the Borel parameters, s 0 and u 0 are two continuum threshold parameters which are introduced to eliminate the h.r. terms. These parameters fulfill the following relations:m 
The results and descussions
Present section is devoted to the numerical analysis of the sum rules for the coupling constants.
The decay constants parameters used in this work are taken as f B =(248 ± 23 exp ± 25 V ub )MeV [49] , f D =(205.8 ± 8.5 ± 2.5)MeV [50] , λ N =(0.0011 ± 0.0005)GeV 6 [51] , λ Σ b =(0.062 ± 0.018)GeV 3 [52] and λ Σc =(0.045 ± 0.015)GeV 3 [52] . We take the masses of the hadronic from reference [53] , are determined by requiring not only that the contributions of the higher states and continuum be effectively suppressed, but also that the contributions of the higher-dimensional operators are small. In other words, we should find a good plateau which will ensure OPE convergence and the stability of our results [48] . The plateau is often called "Borel window". Considering these factors, the Borel windows are chosen as 7(3)GeV 2 ≤ M However, in order to obtain the coupling constants, it is necessary to extrapolate these results into physical regions(Q 2 < 0), which is realized by fit the form factors into suitable analytical functions.
It is indicated that we should get the same values for the coupling constants for the different dirac structure p /γ 5 or q /γ 5 when we take
. This above procedure can help us minimizing the uncertainties in the calculation of the coupling constant, which will be quite clear in the following section. From our analysis, we observe that the dependence of the form factors on Q 2 can be well described by the following fit function(see Figures5-6 ):
Where the values of C 1 ,C 2 ,C 3 and C 4 for different dirac structures are presented in Table 1 Table 1 . The errors existing in these results arise from the uncertainties of the input parameters together with the uncertainties coming from the determination of the working regions of the auxiliary parameters.
It is indicated from Figure 5 , Figure 6 and Table 1 that different dirac structure can give compatible 
